Caveolin-1 interacts with ATP binding cassette transporter G1 (ABCG1) and regulates ABCG1-mediated cholesterol efflux.
ATP-binding cassette transporter G1 (ABCG1) plays an important role in macrophage reverse cholesterol transport in vivo by promoting cholesterol efflux onto lipidated apoA-I. However, the underlying mechanism is unclear. Here, we found that ABCG1 co-immunoprecipitated with caveolin-1 (CAV1) but not with flotillin-1 and -2. Knockdown of CAV1 expression using siRNAs significantly reduced ABCG1-mediated cholesterol efflux without detectable effect on ABCA1-mediated cholesterol efflux. Disruption of the putative CAV1 binding site in ABCG1, through replacement of tyrosine residues at positions 487 and 489 or at positions 494 and 495 with alanine (Y487AY489A and Y494AY495A), impaired the interaction of ABCG1 with CAV1 and significantly decreased ABCG1-mediated cholesterol efflux. The substitution of Tyr494 and Tyr495 with Phe or Trp that resulted in an intact CAV1 binding site had no effect. Furthermore, Y494AY495A affected trafficking of ABCG1 to the cell surface. The mutant protein is mainly located intracellularly. Finally, we found that CAV1 co-immunoprecipitated with ABCG1 and regulated cholesterol efflux to reconstituted HDL in THP-1-derived macrophages upon the liver X receptor agonist treatment. These findings indicate that CAV1 interacts with ABCG1 and regulates ABCG1-mediated cholesterol efflux.